Introduction
Investor sentiment theory was first put forward by De Long. The investor sentiment, a significant topic in Behavioral Finance, aptly portrays investor's mental activities and reflects investor's expectation to market, which plays an important role in decision-making for investors. In the opinion of De Long et al. (1990) , owing to the mutual influence and unpredictability of investor sentiments, irrationally pricing cannot be eliminated, so investor sentiments become systemic risk of financial assets' equilibrium price and affect returns and fluctuations. The research of Lee, et al. (2002) further proved that investor sentiments are systemic risk factors which influence prices. Zongxin Zhang etc. (2013) found that new information led to the adjustment of investors' subjective beliefs, which further influenced the change of investor sentiments and then reflected with the fluctuation of stock prices. Pessimism and optimism to stock markets are both included in investor sentiments. Since investor sentiments influence fluctuation of risks and returns in stock market, how do they play a role in affecting stock price and fluctuation? Which one leads market risk, Pessimistic sentiment or optimistic sentiment?
Sentiments are defined as a belief of wrong expectation to future cash flows and investment risk, which are caused by the irrelevant information about capital values in the capital market and by the future uncertainty. This kind of erroneous beliefs leads irrational behavior by noise traders and incorrectly pricing. Individual investors are always influenced by sentiments and then behavioral biases and cognitive biases occur during the process of trading. Analyzing investor sentiments has theoretical and practical significance in risk reduction and promoting a stable trading markets.
Zhigao Yi etc. (2009) thought that sentiments can promote investors to reach unanimity under the interactive mechanism and then influence investors' decision. According to the 34 th China Internet Development Report by CNNIC, by June 2006, the number of retail investors in China reached 632 million; the popularity rate of internet reached 46.9%. As a social media providing platforms for retail investors to express opinions and get information, stock forums have strong interactivity, large quantities of information, fast update speed, so they can reflect the investors' responses to stock markets in time. Besides, retail investors can influence stock markets through posting and adding comments on the forum. Therefore, this paper will extract investors' sentiments based on forums and put them into the analysis of stock prices fluctuation and market risks, which is absolutely a significant breakthrough and innovation compared to the angle of traditional analysis. In summary, this paper focuses on whether postings on forums measure different investor sentiments efficiently? whether investor sentiments can influence the return and fluctuation in stock markets and how it works? Further more, whether two different investor sentiments, pessimistic sentiment or optimistic sentiment, have the same effect on the fluctuation of stock price? Market risk comes from long investor or short investor? These problems are what this paper discusses.
Literature Review
Studies have shown that investor sentiments based on social media are well correlated with stock market. Tetlock (2007) linked comment column on Wall Street Journal with return and volume in stock market and then found that the upper-middle-level pessimistic sentiments indicate price falling, but excessively high or low pessimistic sentiments indicate high volume. Fotak (2008) divided long and short suggestions on finance blogs in 2006 into long-term and short-term suggestions in order to study their effects on stock prices and trading volume, from which he found that suggestions on blogs could lead abnormal trading volume and negative abnormal return. Dayong Dong (2012) initially tentatively used information on forum to prove that there is bidirectional fluctuation spillover effect between returns in stock market and abnormal posting volume. However, Dong's main purpose is to test the information dissemination between trading market and stock forum, so he did not analyze contents of postings in detail. Therefore, there is no research on whether and how investor sentiments based on stock forums can affect market returns, trading volume and fluctuations.
Foreign scholars have done some research on how to get sentimental information from large quantities of unstructured text information and their research results have provided theoretical and technical references and supports for this paper. Changqin Quan (2010) chose blogs as objects and data sources of expressing sentiments. Then he constructed emotional corpus that have been annotated manually and studied expression of sentiments in Chinese. With experiments on expressing sentiments in texts, he found that emotional key words could reflect 69% of sentiments and the rest 39% of sentiments needed more analysis on grammar and semantics. O' Leary (2011) proposed to use readers' alternative labeling information to measure sentiments expressed in blogs rather than rely on labeling information provided by blogs themselves. Loughran (2011) constructed an alternative negative words list and found that these words had significant correlation with financial variables such as daily return, trading volume and fluctuation of return rate that day 10-k companies declared, supporting that these words can effectively measure tones and sentiments. Therefore, this paper makes an text analysis with postings on forums, establishes indexes that can effectively measure sentiment of long-short investors and studies how do investor sentiments influence return and fluctuation. It is first time to measure individual investor sentiments based on stock forum though text analysis techniques, and empirically analyze how do sentiments influence return and fluctuation in China stock market, which is the main innovation point of this paper. Then make a word segmentation and frequency statistics of the posting content to select the keywords that represent the investor sentiment and behavior artificially by the procedure of frequency statistics, 394 keywords in total. Finally, put these words into two categories by repeatedly comparing. This paper defined these keywords that reflect negative sentiment such as pessimism, panic, anxious and bearish as a dictionary of "the short sentiment", 202 keywords in total. On the contrary, define these keywords that reflect positive sentiment such as optimism, happy, promising and bullish as a dictionary of "the long sentiment", 192 keywords in total.
Study Methodology

Samples and Data
The establishment of the variables
This paper discusses the lead-lag relationship that investor sentiment based on the forum have on the returns and the trading volume. Namely the effect that the investor sentiments in one day have on the market in the next day.The daily trading volume, the sentiment of long-short investor are measured by the logarithmic volume and the logarithmic sentiment respectively as followed: Table 1 . All the variables were tested at the 1% level of significance, indicating that all the series are stationary series, so they can apply to ARMA model. In the ARMA(p,q) model, the order of autoregressive(p) and moving average(q) is determined in line with AIC and SC criterion. The ARMA model and parameter estimation are as follows: Model 1: The ARMA(2,1) model of trading volume(Vol t ):
Model 2: The ARMA(5,1) model of the long sentiment(L_sent t ): 
Empirical model
This paper applied the multivariate GARCH-BEKK model to study the relationship among the four variables, that is returns, abnormal trading volume and the abnormal sentiment of the long-short investors. BEKK model was proposed by Engle and Kroner(1995), whose advantage is to ensure that the covariance matrix should satisfy positive definite condition and less number of parameter estimation. This paper sets up quarternary BEKK model as follows: 
Where equation (7) is the mean equation of BEKK model, equation (8) Where α ij is the ARCH coefficient. When i=j, it represents the influence degree from the prior information to the market. When i≠j, it represents the influence degree from the volatility of series i to the volatility of series j, reflecting the ARCH effect of fluctuation. β ij is the GARCH coefficient, representing the vitality of volatility transmission between series i and series j, reflecting the GARCH effect of fluctuation.
Empirical Analysis
The basic descriptive statistics on variables Table 3 . The normality test results (J-B) of R t , AVol, AL_sent and AS_sent show that these four series refuse hypothesis of normal distribution. The test of Q-statistic shows that there is no auto correlation for these four variables. But the Q 2 -statistic shows that all the variables have auto correlation with a high order. That is to say, time-variant and aggregation exist in the fluctuation of all the variables. Besides, the ADF test shows that all the variables are stationary series. 0.000 From the perspective of the mean equation of returns, abnormal trading volume is not significant at the 10% significance level, which illustrates that the abnormal trading volume can't explain the returns. The regression coefficient of abnormal sentiment of long investor passes the significant test, which illustrates abnormal sentiment of long investor has an impact on the returns, The regression coefficient is negative, that is to say, the bullish expectation of investors based on network forum is not realized, the market will fall instead, It can be explained that in such a Chinese market lack of short system, there are game between individual investors and institutional investors, individual investors are often misleading by information asymmetry, cognitive bias and herd behavior, so that they are in the inferior position in the stock market. The regression coefficient of abnormal sentiment of short investor does not pass the significant test, which illustrates abnormal sentiment of short investor based on network forum has no impact on the returns, that is to say, the negative sentiment of investors on the forum can not affect the stock price.
The parameter estimation of quarternary BEKK-GARCH
From the perspective of the mean equation of abnormal trading volume, the parameter estimations of returns, abnormal sentiment of long investor and abnormal sentiment of short investor pass the significant test at 1 percent. The coefficient of return is positive, which indicates the returns have an positive impact on the abnormal trading volume. So the price rising in the market early can make investors to participate in the stock market actively, while a falling market make investors to have a cautious attitude. The positive abnormal sentiment of long investor indicates the abnormal sentiment of long investor early have a positive impact on the abnormal trading volume, that is to say, an optimistic sentiment expression will make investors to increase the demand for the stock. The negative abnormal sentiment of short investor indicates the abnormal sentiment of short investor early have a reverse impact on the abnormal trading volume.
From the perspective of the mean equation of abnormal sentiment of long investor, the parameter estimations of return is significant at 1 percent, but the abnormal trading volume is not significant, which indicate the ups and downs in the market will have an impact on the investors' sentiment, the abnormal trading volume information does not. All the regression coefficients are negative, indicating that the market rising will weaken sentiment's optimism, but also will reduce more pessimistic emotion expression. It can be explained that the market rise likely make investors to shift their focus, investors will participate in discussion such as fundamental or other information. From the perspective of the mean equation of abnormal sentiment of short investor, the parameter estimations of return is significant negative at 1 percent. the market decline will make investor to express more pessimistic sentiment. It can be explained when the market is falling, investors can not find the real reason that market is down, then their discussions contain the abuse, sadness sentiment and so on. The parameter estimation of abnormal sentiment of short investor is significant positive at 1 percent, while the long investor sentiment does not pass significance test.
From the perspective of the variance equation, the coefficient of β 11 , β 31 , β 41 is significant at 1 percent, and β 21 is not significant at 10 percent, which indicate the return volatility is not only influenced by itself early fluctuations, but also influenced by abnormal investor sentiment fluctuation fluctuation. β 31 <0, it means abnormal sentiment volatility of long investor will have an reverse impact on the return volatility, β 41 >0, it means abnormal sentiment volatility of short investor will have an positive impact on the return volatility. That is to say, abnormal sentiment volatility of long investor can reduce the market fluctuations efficiently, and abnormal sentiment volatility of short investor can increase the market fluctuations efficiently. So abnormal sentiment of short investor based on forum is a factor that influence market risk. β 13 >0, β 14 >0, It means the return volatility has a positive impact on the abnormal investor sentiment volatility, the change of return is an influence factor that make investors sentiment to change. β 13 >β 14 , which indicates the market volatility have more intense impact on the abnormal sentiment volatility of short investor than long investor.
Conclusion
This paper makes an text analysis with the posing on Eastmoney forum bar about SSE Composite Index, establishing a set of keyword dictionary to measure sentiment of long and short investor effectively, then we investigate the effect that the abnormal sentiment volatility of investors have on the market through a Multivariable BEKK-GARCH model of abnormal long and short investors sentiment, returns and abnormal trading volume. The main conclusions are as follows:
(1) The abnormal sentiment of long investor based on forum have a negative impact on the returns and a positive impact on abnormal trading volume; The abnormal sentiment of short investor have a negative impact on abnormal trading volume and no impact on the returns. The returns have a negative influence on the abnormal sentiment of long and short investors, while the abnormal trading volume have no influence on the abnormal sentiment of long and short investors.
(2) The abnormal sentiment volatility of long investor based on forum have a negative impact on the volatility of returns and abnormal trading volume; The abnormal sentiment volatility of short investor based on forum have a positive impact on the volatility of returns and no impact on the volatility of abnormal trading volume. The volatility of returns have a positive impact on the abnormal sentiment volatility of long and short investor, while the volatility of abnormal trading volume have a negative impact on the abnormal sentiment volatility of long investor and no impact on the abnormal sentiment volatility of short investor.
The empirical results show that the expression of investor sentiment on the forum can influence the stock market further. With the rapid development of the network, the influence will become deeper and deeper. As a developing country, the development of financial markets is not mature enough relative to the developed countries, and the system risk is relatively high, so this research is very important. From the point of risk supervision, the results of this paper can provide a new perspective of supervision to the regulators, provide supervision basis for regulatory the information dissemination of network media. It is significant to the supervision of network media, financial market stability and the healthy development of the capital market. About the practical significance of the research, It can provide decision-making basis and an effective research method to the institutional and individual investors.
